
The Digital Earth Reference 
Model (DERM)

Interoperability guidance for 
technology implementers

Dr. John D. Evans
NASA Digital Earth Office

June 25, 2001



6/19/2001 Digital Earth Reference Model 2

What’s new in the D.E. 
Reference Model

� New version 0.5, June 2001
� http://www.digitalearth.gov/derm/
� (Previous version 0.3.3, mid-1999)

� Provides standards guidance to technology 
implementers (only)

� References D.E.-relevant standards from
� Int’l Org. for Stds. (ISO), TC211:Geomatics
� OpenGIS Consortium (OGC)
� US Federal Geographic Data Committee (FGDC)
via hypertext and embedded content
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The new DERM: Organization

� Abstract model: theory -- guidance for design
� Implementation: practice -- software “recipes” 

� The interoperability “stack”:
� Data – Services – Applications
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The interoperability 
“stack”

CatalogCatalogCatalogs

Geoprocessing 
Services
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MapsMetadata

CoveragesFeatures

Geospatial Information Content

Continuous

Discrete
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�Features

Information transferService invocation

Encoding:
;0/��2*&�*HRJUDSK\�0DUNXS�

/DQJXDJH�>*0/@

*0/��2*&�/RFDWLRQ�2UJDQL]HU�
)ROGHU

Interface:
64/���&25%$��&20��

2*&�6LPSOH�)HDWXUHV�
$FFHVV

:::��2*&�:HE�
)HDWXUH�6HUYLFH

Implementation 
(how)

Content:
,62�6SDWLDO�6FKHPD��������

,62�$SSOLFDWLRQ�6FKHPD��������

,62�)HDWXUH�&DWDORJXLQJ��������

2*&�)HDWXUH�*HRPHWU\��7RSLF����

2*&�)HDWXUHV��7RSLF���

2*&�)HDWXUH�UHODWLRQV��7RSLF���

Behavior:

2*&�6LPSOH�)HDWXUHV�

$FFHVV��&RPPRQ�

0RGHO��,62���������

Abstract model
(what)

Data & Data Access
'LUHFW�

GDWD�

DFFHVV

Coverages Features
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Data & Data Access (cont.)

�Coverages

Information transferService invocation

Encoding:

*HR7,))��+')�(26��

'7('��1,7)��&')

;0/��;')��(60/��2*&�

*0/�&RYHUDJHV

Interface:

2/(�&20��&25%$��

2*&�*ULG�&RYHUDJHV�

,PSO��6SHF�

:::��2*&�:HE�

&RYHUDJH�6HUYLFH

Implementation 
(how)

Content:

,62�&RYHUDJH�6FKHPD��������

Behavior:

2*&�&RYHUDJHV��7RSLF���

Abstract model 
(what)

'LUHFW�

GDWD�

DFFHVV

Coverages Features

Continuous

Discrete
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Metadata & Catalogs

Information transferService invocation

Encoding:

;0/ '7'V��,62��������

)*'&��2*&�:HE�

&DWDORJ�6HUYLFH

Interface:
&25%$��2/('%��=������

:::��2*&�&DWDORJ�

6HUYLFHV�,PSOHP��6SHF�

::: �VWDWHOHVV���2*&�

:HE�&DWDORJ�6HUYLFH

Implementation 
(how)

Content:
)*'&�&RQWHQW�6WDQGDUG
,62��������0HWDGDWD
2*&�0HWDGDWD��7RSLF����
,62��������6HUYLFHV

Behavior:

2*&�&DWDORJ�6HUYLFHV�

�7RSLF����

Abstract model 
(what)

Catalogs 0HWDGDWD

XSGDWH

0HWDGDWD�VHDUFK

DQG�UHWULHYDO

� Metadata may describe data or services
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Coordinate Reference Systems

Implementation 
(how)

Abstract model 
(what)

(36*�&RRUGLQDWH�5HIHUHQFH�6\VWHPV�GDWDEDVH

2*&�:HOO�.QRZQ�7H[W

2*&�&RRUGLQDWH�7UDQVIRUPDWLRQV�,PSO��6SHF�

2*&�8QLWV�RI�0HDVXUH�5HFRPPHQGDWLRQV��;0/�

,62�5HSUHVHQWDWLRQ�RI�GDWHV�	�WLPHV�������

,62�6SDWLDO�5HIHUHQFLQJ�E\�&RRUGLQDWHV��������

2*&�6SDWLDO�5HIHUHQFH�6\VWHPV��7RSLF����

2*&�5HFRPPHQGHG�'HILQLWLRQ�'DWD�IRU�&RRUGLQDWH�

5HIHUHQFH�6\VWHPV�	�7UDQVIRUPDWLRQV

,62�7HPSRUDO�6FKHPD��������

Information transfer / Service invocation
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Maps & visualization

Information transferService invocation

Encoding:

;0/��2*&�6W\OHG�/D\HU�

'HVFULSWRU

*HR7,))��69*��31*��-3(*��

HWF�

Interface:

:::��2*&�:HE�0DS�

6HUYLFH

Implementation 
(how)

Content:

,62�3RUWUD\DO��������

Behavior:

2*&�:HE�0DS�6HUYLFH�

�,QWHUDFWLYH�3RUWUD\DO�

�,62�������

Abstract model 
(what)

$FFHVV�WR

WUDQVIRUPHG�GDWD�

SLFWXUHV��PDSV
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Geoprocessing services

�General model

Implementation 
(how)

Abstract model 
(what)

Interface:

:::�;0/��2*&�%DVLF�

6HUYLFHV�0RGHO���

62$3��:6'/��8'',

Behavior:

,62�6HUYLFHV��������

Service invocation

Content & Encoding:

>*HRPHWULHV��IHDWXUHV��

FRYHUDJHV��REMHFWV��

FRRUGLQDWHV��WH[W��HWF�@

Information transfer

$FFHVV�WR

WUDQVIRUPHG�GDWD�

SLFWXUHV��PDSV

6HUYLFH

&KDLQLQJ
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Interface:
EPSG/POSC Coordinate Ref. Systems
OGC Well-Known Text
OGC Units of Measure Recommendations

&20��&25%$��-DYD��2*&�

&RRUGLQDWH�7UDQVIRUPDWLRQ�

,PSO��6SHF�

2*&�,PDJH�&RRUGLQDWH�

7UDQVIRUPDWLRQV

Behavior:
ISO Spatial Ref. by Coordinates (19111)
OGC Spatial Reference Systems (Topic 2) 
OGC Recommended Definition Data for Coordinate 

Reference Systems & Transformations

Service invocation Information transfer

Encoding:

>)HDWXUHV�	

FRYHUDJHV@

Implementation 
(how)

Content:

>)HDWXUHV�	�

FRYHUDJHV@

Abstract model 
(what)

Geoprocessing Services

�Coordinate transformations

$FFHVV�WR

WUDQVIRUPHG�GDWD�

SLFWXUHV��PDSV

6HUYLFH

&KDLQLQJ

(Coordinate 
Reference 
Systems)
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� Gazetteer

� Other geoprocessing services
� Image classification & feature extraction
� Network routing, etc.

Information transferService invocation

Encoding:

>7H[W��)HDWXUHV@

Interface:

:::�*0/��2*&�*D]HWWHHU�

6HUYLFH

;0/��2*&�*HRSDUVHU�6HUYLFH��

2*&�*HRFRGHU 6HUYLFH

Implementation 
(how)

Content:

>,'V��)HDWXUHV@

Behavior:

,62�*HRJUDSKLF�UHIHUHQFLQJ�E\�

LGHQWLILHUV��������

Abstract model 
(what)

Geoprocessing Services
$FFHVV�WR

WUDQVIRUPHG�GDWD�

SLFWXUHV��PDSV

6HUYLFH

&KDLQLQJ
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D.E. Reference Model: summary
� DERM is a geospatial interoperability guide

� Implementation specs to use if applicable
� Abstract models to follow otherwise

� Behavior / Interface – Content / Encoding for 
� Data and data access:

� Features   - Coverages

� Metadata and catalogs
� Maps and visualization
� Coordinate reference systems
� Geoprocessing services:

� Coordinate Transform. - Gazetteer - Others
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The GSDI Cookbook

Outreach; funding; institutionalization8.

Case studies (local, national, regional, global)9.

Other services7.

Repository access & exchange formats6.

Visualization: WMS1.0, available software5.

Search & discovery: ISO 23950, OGC Catalog4.

Metadata: FGDC, XML, ISO 191153.

Shared framework data: ISO 19109, 191102.

Overview1.

�Advice for building Spatial Data Infrastructures
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GSDI Cookbook vs. DERM
� Cookbook says more than “what” and “how” of 

standards:
� Context and Rationale (“why”)
� Organizational approach (“who”)
� Outreach and coordination; Case studies

� DERM is more technology-focused & tightly 
structured

� Cookbook Ù DERM cross-referencing
� HTML hyperlinks
� Embedded sidebars:

� Cookbook: DERM bullets to summarize chapters
� DERM: Cookbook examples to explain & illustrate
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Embedded sidebars: example

� Main DERM text

� Text from GSDI 
Cookbook 
(fetched via PHP)
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Where to from here

�The DERM is an evolving document
� New standards & technologies

�The DERM and GSDI Cookbook will 
undergo further integration
� US Digital Earth / FGDC alignment

�The DERM is a consensus document
� Needs your input!

�http://www.digitalearth.gov/derm/


